Glutathione-related mechanisms in cellular resistance to anticancer drugs.
Glutathione conjugation and transport of glutathione conjugates of anticancer drugs out of cells have been shown to work as a system in the detoxification of many anticancer drugs. The major components of this system include glutathione (GSH), GSH-related enzymes and glutathione conjugate export pump (GS-X pump). GSH can combine with anticancer drugs to form less toxic and more water soluble GSH conjugates, the conjugation reaction is catalysed by glutathione S-transferases (GSTs). The GSH conjugates of anticancer drugs can be exported from cells by GS-X pump or multidrug resistance-associated protein (MRP). GSH, glutathione-related enzymes and GS-X pump or MRP have been found to be increased or overexpressed in many drug resistant cells. Increased detoxification of anticancer drugs by this system may confer drug resistance. Inhibition of this detoxification system is a strategy for modulation of drug resistance.